Hemodynamic and hormonal responses to atrial distension in the ovine fetus.
Our purpose was to evaluate the hemodynamic and endocrine responses to elevations of atrial pressure in fetal sheep. By use of a randomized block design, 10 ovine fetuses underwent pulmonary artery constriction proximal to the ductus arteriosus with and without propranolol pretreatment. Atrial pressure doubled (p < 0.05), whereas mean arterial pressure remained unchanged (p > 0.05), in response to pulmonary artery constriction in both groups. Atrial natriuretic peptide tripled (p < 0.01), arginine vasopressin tripled (p < 0.05), and plasma renin activity doubled (p < 0.05) in both the constriction and constriction plus propranolol groups. No changes in fetal hematocrit values were demonstrated in any group. The fetal sheep responds to increased atrial pressure with not only increased levels of atrial natriuretic peptide but also with arginine vasopressin and plasma renin activity over time. These changes occur in spite of increases in both atrial pressure and atrial natriuretic peptide. We speculate that the fetal heart may participate in redistribution of cardiac output by releasing atrial natriuretic peptide and augmenting secretion of arginine vasopressin and plasma renin activity.